A knowledge of intraperitoneal pathways is essential in sonographically evaluating the causes of free intraperitoneal fluid. The right and left paracolic gutters allow free communication of fluid between the abdominal and pelvic cavities, with the right paracolic gutter communicating with Morison's pouch and pericholecystic region. In this case, sonographic demonstration of right upper quadrant fluid with no sonographic or clinical evidence of right upper quadrant pathology prompted the sonographer to evaluate the pelvis for possible etiology.
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The ascending and descending colon, the attachment of the mesentery of the small intestine, and the transverse mesocolon form two paracolic gutters (Figs. 1, 2). These gutters are pathways for fluid to travel from one area to another. 1 Intraperitoneal fluid can be simple (ascites) or complex (pus, hemorrhage). Intraperitoneal fluid collections can include, but are not limited to, bile (which may be present from a ruptured gallbladder wall or recent cholecystectomy), hemorrhage (from a ruptured ectopic pregnancy, surgery, or trauma), pus (from a ruptured abscess), or ascites. 2 The amount of intraperitoneal fluid that accumulates depends on several factors physiologic and anatomic. As it did in this case, applying knowledge of intraperitoneal pathways, obtaining the patient's history, and understanding the possibilities for cause of the patient's symptoms may assist the sonographer in achieving and providing a more specific diagnosis for the radiologist.
Computed tomography (CT) is widely accepted as the modality of choice for assessing anatomical structures and locations within the peritoneal cavity and free fluid in the retroperitoneal cavity and peritoneal cavity. However, ultrasound is better for evaluating intraperitoneal fluid collections associated with ascites. 2 This is especially true in cases of fluid collections within the female pelvis, as transvaginal imaging provides excellent resolution for assessing the pelvic From the 96th Medical Group, Eglin Air Force Base, Florida. Correspondence: Donald Jackson, 96th Medical Group, 307 Boatner Road, Eglin Air Force Base, FL 32542. E-mail: donald.jackson@ eglin.af.mil. cul-de-sac. 2 Transvaginal sonography can depict simple or particulate (bloody) peritoneal fluid found with ectopic pregnancy. 3
Case Presentation
A gravid patient in her 20s presented to the emergency room with right upper quadrant pain. Labora-tory values noted a rise in white blood cell count of 13,600/cmm (n = 3200 to 11,000/cmm), indicating an inflammatory process. A sonogram of the right upper quadrant was performed to evaluate for cholelithiasis or cholecystitis. There were no focal lesions seen within the liver. The gallbladder was free of stones and debris. There was a normal gallbladder wall thickness, and the size of the common bile duct was normal. The sonographer noted a small amount of fluid present in Morison's pouch and inferior to the gallbladder (Figs. 3, 4) .
The sonographer was aware of the numerous causes of intraperitoneal fluid collections and decided to perform a pelvic sonogram in an attempt to locate the source of the fluid. Peritoneal fluid originating in the pelvis may first fill the posterior cul-de-sac before it ascends to the paracolic gutters, particularly the right paracolic gutter. 1 The patient informed the sonog- rapher of two recent endovaginal ultrasound examinations, performed within two weeks prior to this examination. Both previous examinations were interpreted as a normal intrauterine pregnancy. For the present sonogram, both transabdominal and endovaginal pelvic images were obtained with appropriate frequency transducers. Although there was an incompletely filled bladder, a small amount of fluid was appreciated in the posterior cul-de-sac transabdominally.
The endovaginal exam failed to demonstrate an intrauterine pregnancy. Evaluation of the pelvis revealed an extrauterine pregnancy in the right adnexal region (Fig. 5) . The embryo had a crown rump length of 2.1 cm, corresponding to a gestational age of eight weeks and six days (Fig. 6 ). The fetal heart rate measured 171 beats per minute. The patient did not complain of right lower quadrant pain during the transvaginal examination. After consultation with the emergency room physician, the patient underwent a right salpingectomy and was found to have a ruptured ectopic pregnancy of the right fallopian tube. A hysterosalpingogram was performed two months later to evaluate the architecture of the left tube prior to attempted conception. The procedure demonstrated an occlusion of the distal aspect of the left fallopian tube due to the lack of free spill. This occlusion would put the patient at high risk for another ectopic pregnancy.
Discussion
A quantitative β-human chorionic gonadotropin (β-hCG) was not available at the time of the examination, nor was the patient sure of her last menstrual period. It can be surmised that the primary health care provider obtained a positive qualitative β-hCG and performed a sonographic examination to acquire a gestational age. Unfortunately, the sonographer did not have access to these images, and thus it is uncertain why the gestation was interpreted to be intrauterine. The fluid found within the posterior cul-de-sac and in the abdomen is suggestive of rupture of the ectopic gestation. The free fluid that had accumulated and ascended into the right paracolic gutter and Morison's pouch would probably justify the patient's right upper quadrant pain, yet the lack of pain from the ectopic pregnancy in the right lower quadrant cannot be explained. Although an ectopic pregnancy may be diagnosed transabdominally, endovaginal technique is the preferred method. Thorsen teristics, and a single positive β-hCG were not helpful in rendering a diagnosis.
Conclusion
The sonographer avoided a disasterous outcome for the patient by using her knowledge of intraperitoneal fluid collections, and the routes they travel. Despite a request for only a right upper quadrant ultrasound examination the sonographer met the patient's needs for a pelvic examination. The sonographer applied her knowledge of intraperitoneal fluid pathways and persisted in the best interest of the patient to find the source of fluid.
Though current scheduling and medical legal concerns often discourage innovation, sonographers should be encouraged to apply their knowledge to each examination they perform. By analyzing the symptoms and adjusting the examination protocol to meet the needs of the patient a sonographer is acting as a true healthcare professional. Who knows, they may save a life.
